Methionine oxidation and inactivation of alpha 1-proteinase inhibitor by Cu2+ and glucose.
The effect of glucose/Cu2+ incubation on (a) pure methionine oxidation, (b) the oxidation of active-site methionine in alpha 1-proteinase inhibitor (alpha 1PI) and (c) the resulting activity and structural changes of this inhibitor was investigated. While no methionine was oxidized during a 24 day, 37 degrees C incubation with 0.01 M EDTA and 100 mM glucose, 64.2% oxidation occurred in 6 days when 0.01 mM Cu2+ was added to the 100 mM glucose. The first-order rate constant for oxidation in 10 mM glucose, 0.01 mM Cu2+ was 0.0218 day-1. Oxidation was inhibited by catalase, but accelerated by ascorbate ion. The active-site methionyl residue of alpha 1PI was oxidized 71.3% after a 4 day incubation in 100 mM glucose, 0.01 mM Cu2+ (pH 7.45), 0.1 M phosphate buffer. The elastase and trypsin inhibiting activities were lowered to 3.1 and 1.5% of control samples during this incubation. The inclusion of 1 mM DETAPAC, a transition metal chelator, resulted in a 98 + % retention of activity. Intrinsic fluorescence (350 nm excitation, 415 nm emission) of alpha 1PI increased 576% over control for the sample incubated in 100 mM glucose, 0.01 mM Cu2+ and SDS-PAGE revealed protein fragment molecular weights of 44.4 and 39.8 kDa. These studies suggest that both methionine oxidation and free radical induced fragmentation contribute to loss of alpha 1PI activity during glucose/Cu2+ incubations.